Uniformity of nucleosome preservation pattern in Mammalian sperm and its connection to repetitive DNA elements.
Nucleosome-to-protamine exchange during mammalian spermiogenesis is essential for compaction and protection of paternal DNA. It is interesting that, depending on the species, 1% to 15% of nucleosomes are retained, but the generalizability and biological function of this retention are unknown. Here, we show concordantly in human and bovine that nucleosomes remained in sperm chromatin predominantly within distal intergenic regions and introns and associated with centromere repeats and retrotransposons (LINE1 and SINEs). In contrast, nucleosome depletion concerned particularly exons, 5'-UTR, 3'-UTR, TSS, and TTS and was associated with simple and low-complexity repeats. Overlap of human and bovine genes exhibiting nucleosome preservation in the promoter and gene body revealed a significant enrichment of signal transduction and RNA- and protein-processing factors. Our study demonstrates the genome-wide uniformity of the nucleosome preservation pattern in mammalian sperm and its connection to repetitive DNA elements and suggests a function in preimplantation processes for paternally derived nucleosomes.